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Clean lubricant circulation system 


(57) 

A combination in situ oil filter purge and oil re- 

purge system backflushes the oil filter (12) and re-circu- 


placennent system Is provided in a lubrication system, 
including tor an internal combustion engine (10). A 


lates backflusl-ied used oil. A replacement system sup- 
plies fresh oil to the filter (1 2). 
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D scrlptlon 

BACKGROUND AND SUMMARY OF THE INVENTION 

[0001] The invention relat s to lubricant circulation 
systems, including for interna! combustion engines, and 
more particularly to purge systems, replenisliment sys- 
tems, and combinations thereof. 
[0002] The invention arose during continuing devel- 
opment efforts relating to the subject matter of common- 
ly owned copending U.S. Application Serial No. 
09/013,531. filed January 26. 1998, - Serial No. 
08/819.296. filed March 18, 1997, Serial No. 
08/755,479. filed November 22, 1 996, and U.S. Patents 
5,779,900, 5,749.339, 5,462.679, all incorporated here- 
in by reference. The '339 patent provides extended 
service intervals by providing continuous oil replace- 
ment and disposal. Periodic filter replacement arid dis- 
posal is also provided. The oil replacement system 
tracks the engine's duty cycle. 
[(H)03] In lubrication systems having a circulation sys- 
tem circulating lubricant to a machine, such as an inter- 
nal combustion engine, customers and users are de- 
manding increased competitive advantages, including 
reduced life-cycle costs, extended service intervals, re- 
duced down time, reduced cost of replacement parts, 
reduced disposal costs, quicker service and cleaner 
service. Prior systems addressing such needs provide 
advantages enabling self-cleaning full-flow, and infre- 
quent service, e.g. 10,000 hours, but suffer disadvan- 
tages including high initial cost, a centrifuge that re- 
quires cleaning every I.OOO to 2,000 hours, large and 
heavy structural components, and no oil replenishment. 
Other systems offer advantages including a permanent 
filter with no replacement parts needed, retrofit to cur- 
rent engine full-flow heads, and reasonable initial cost, 
but suffer disadvantages including no reduction of the 
service interval requirement, i.e., the filter and the cen- 
trifuge need cleaning, low efficiency wire mesh full-flow, 
and no oil replenishment. 

[0004] The present invention addresses and solves 
the above noted needs, without the noted disadvantag- 
es. 

[0005] According to one aspect of the invention, there 
is provided a combination in situ oil filter purge and oil 
replacement system for an internal combustion engine 
having a fuel system and an oil sump, comprising a 
purge system backflushing said filter and supplying 
backflushed used oil from said filter to a used-oil tank 
separate from said oil sump. 

[0006] There may be a replacement system supplying 
fresh oil f ronn a fresh-oil tank to said filter. 
[0007] Preferably, the combination comprises: 

a first flow control device in said purge system, and 
having an open condition supplying cleaning fluid 
to said filter for backflushing same, and having a 
closed condition blocking the flow of said cleaning 


fluid to said filter. 

a second flow control device in said purge system, 
and having an open condition supplying back- 
flushed cleaning fluid and used oil to said us d-oil 
5 tank, and having a closed condition blocking the 
flow of said backflushed cleaning fluid and used oil 
to said used-oil tank; and 

a third flow control device in said replacement sys- 
tem, and having an open condition supplying fresh 
10 oil from said fresh-oil tank to said filter, and having 
a closed condition blocking the flow of said fresh oil 
from said fresh-oil tank to said filter 

[0008] A controller may have outputs to said first, sec- 
15 ond and third flow control devices, and may control said 
flow control devices such that: 

a) when said first and second flow control devices 
are in said open condition, said third flow control de- 

20 vice is in said closed condition; and 

b) when said th ird flow control device is in said open 
condition, said first and second flow control devices 
are in said closed condition. 

25 [0009] A fourth flow control device may have an open 
condition supplying used oil from said used-oil tank to 
said fuel system, and a closed condition blocking the 
flow of said used oil from said used-oil tank to said fuel 
system, said controller having an output to said fourth 

30 flow control device. A first fluid level sensor may be pro- 
Vkied in said used-oil tank, and a second fluid level sen- 
' sor in a fuel tank, said controller having inputs from said 
first and second fluid level sensors and actuating said 
fourth flow control device in response to a given combi- 

35 nation of fluid levels sensed by both said first and sec- 
ond fluid level sensors. A third fluid level sensor may be 
provided in said oil sump, said controller having an inpiit 
from said third fluid level sensor and actuating said third 
flow control device to said open condition in response 

40 to a given low level in said oil sump, to provide make- 
up oil to replace oil consumed during engine operation. 
[001 0] There may also be provided a fifth flow control 
device having an open condition supplying oil from said 
filter to said engine, arid having a closed condition block- 

45 ing the flow of said oil from said filter to said engine, said 
controller having an output to said fifth flow control de- 
vice and controls said fifth flow control device such that 
when said first and second ilow control devices are in 
sakJ open condition said fifth flow control device is in 

50 said closed condition. 

[0011] The filter may comprise a filter media element 
filtering said oil and having a first inlet receiving oil from 
said engine, a first outlet returning oil to said engine, a 
second inlet receiving a cleaning fluid from a source of 

55 cleaning fluid, and a second outlet exhausting said 
cleaning fluid and used oil, said filter media element hav- 
ing a clean side communicating with said first outlet and 
said second inlet and a dirty side communicating with 
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said first inlet and said second outlet. 
[0012] A replacement systenn niay supply said fresh 
oil to said dirty side of said filter media element. The 
purge system and the replacement system may both be 
connected to said second outlet of said filter. 
[0013] Alternatively, the replacement system may 
supply fresh oil to said clean side of said filter media 
element. The purge system may be connected to said 
second outlet of said fitter, and said replacement system 
connected to said second inlet of said fitter 
[0014] According to another aspect of the invention, 
there is provided a combination in situ oil fitter purge and 
oil replacement system for an intemal combustion en- 
gine having a fuel system, comprising a purge system 
backflushing said filter and supplying backflushed used 
oil from said filter to said fuel system, and a replacement 
system supplying fresh oil from a fresh-oil tank to said 
filter. 

[001 5] The fuel system may comprise a fuel tank, said 
backflushed used oil being supplied from said fitter to 
said fuel tank. Alternatively, the backflushed used oil 
may be supplied from said oil fitter through a used-oil 
tank to said fuel system. 

[0016] According to various further aspects of the in- 
vention, there is provided a lubrication system compris- 
ing a circulation system circulating lubricant to a ma- 
chine, a filter in said circulation system and including a 
filter media element tittering said lubricant, said filter 
having a first inlet receiving lubricant from said machine, 
said filter having a first outlet returning lubricant to said 
machine, said fitter having a second inlet receiving a 
cleaning fluid from a source of cleaning fluid, said filter 
having a second outlet exhausting said cleaning fluid 
and used lubricant, said fitter media element having a 
clean side communicating with said first outlet and said 
second inlet, said fitter media element having a dirty side 
communicating with said first inlet and said second out- 
let, said filter having a first flowpath therethrough from 
said first inlet through said fitter media element in one 
direction to said first outlet, said fitter having a second 
flowpath therethrough from said second inlet thi-ough 
said filter media element in the opposite directionto said 
second outlet, said first and second fibwpalhs having 
common but opposite direction portions through said fil- 
ter media element. ' ::. - 
[0017] A used-lubricant tank may be connected^ the 
second outlet for storing used lubricants The tank may 
have a vent port for exhausting said cleaning fluid. 
[0018] The machine may compriise 'ah intemal com- 
bustion engine having an oil sump separate from the 
used-lubricant tank. 

[001 9] The used-lubricant tank may have a discharge 
port discharging (possibly through a metering system) 
used lubricant to a fuel system of the engine. 
[0020] The cleaning fluid may be air, and said source 
of cleaning fluid a source of compressed air, and an air- 
driven metering pump driven by said source of com- 
pressed air may supply used lubricant from said dis- 


charge port of said used-lubricant tank to said fuel sys- 
tem. 

[0021] The discharge port of said used-lubricant tank 
may discharge used lubricant to a fuel tank of the fuel 
5 system. 

[0022] A fresh-lubricant tank may supply fresh lubri- 
cant to the filter. The said fresh lubricant may be sup- 
plied to said dirty side of said filter media element, for 
example to said second outlet of said filter. A conduit 

10 may extend from and second outlet of said filter, and 
there may be a shut-off valve in said conduit, said fresh 
* lubricant being supplied from said fresh-lubricant tank 
to said conduit at a location between said second outlet 
and said shut-off valve. 

IS [0023] The fresh lubricant may alternatively be sup- 
plied to said clean side of said filter media element, pos- 
sibly to said second inlet of, said filter. A conduit may 
extend from said second inlet of said filter, and there 
may be a shut-off valve in said conduit, said fresh lubri- 

20 cant being supplied from said fresh-lubricant tank to said 
conduit at a location between said second inlet and said 
shutoff valve. 

[0024] The fresh lubricant may be supplied from said 
fresh-lubricant tank through a metering pump to said fil- 
2S ter. 

[0025] If the cleaning fiuid is air, and said source of 
cleaning fiuid is a source of compressed air, an air-driv- 
en metering pump driven by said source of compressed 
air may supply fresh lubricant from said fresh-lubricant 
30 tank to said filter. 

[0026] A lubrication system of the invention may have 
a first conduit between the source of cleaning fluid and 
the second inlet, a second conduit between the second 
outlet and a used-lubricant tank, a first shut-off valve in 
35 the first conduit and a second shut-off vaive in the sec- 
ond conduit. 

[0027] According to preferred aspects of the inven- 
tion, in such an arrangement: 

40 (a) A third conduit may be connected between said 
first outlet and said machine, and a third shut-off 
valve in said third conduit. A controller may have a 
first state closing said first and second shut-off 
valves and opening said third shutoff valve, and a 

45 second state closing said third shut-off valve and 
opening said first and second shut-off valves. 

(b) Said used-lubricant tank has a discharge port 
^ discharging used lubricant to a fuel system of an 

^ internal combustion engine. A third valve may con- 
50 trot the supply of used lubricant from said discharge 
port, and there may be a first level sensor in said 
used-lubricant tank, a second level sensor in a fuel 
tank, and a controller responsive to both said first 
and second level sensors for actuating said third 
55 valve. 

(c) A third conduit may be connected between said 
discharge port of said used-lubricant tank and an 
inlet port of a metering pump, and a fourth conduit 
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may b connected between an outlet port of said 
metering pump and a fuel system of an internal 
combustion engine. A one-way check valve may be 
dispos d in said third conduit. The cleaning fluid 
may b air. said source of cleaning fluid a source of 
compressed air, said metering pump an air-driven 
metering pump, and there may be a fifth conduit 
connected between said source of compressed air 
and a drive port of the metering pump. A third shut- 
off valve may be disposed in said fifth conduit. 

[0028] A lubrication system of another aspect of the 
invention has a first conduit connected between the 
source of cleaning fluid and the second inlet, a second 
conduit connected to the second outlet, a first shut-off 
valve in the first conduit and a second shut-off valve in 
the second conduit. 

[0029] According to preferred aspects of the inven- 
tion, in such an arrangement: 

(a) A third conduit may supply fresh lubricant from 
said fresh-lubricant tank to said second conduit at 
a location between said second outlet and said sec- 
ond shut-off valve. 

(b) A third conduit may supply fresh lubricant from 
said fresh-lubricant tank to said first conduit at a lo- 
cation between said second inlet and said first shut- 
off valve. 

(c) A third valve may control the supply of fresh lu- 
bricant from said fresh-lubricant tank to said filter, a 
controller having a first state opening said first and 
second valves and closing said third valve, and a 
second state opening said third valve and closing 
said first and second valves. The machine may 
comprise an internal combustion engine having an 
oil sump, and comprising an oil level sensor in said 
oil sump, and wherein said controller may be re- 
sponsive to said oil level sensor for changing be- 
tween said states. 

(d) A third conduit may be connected between an 
outlet port of a metering pump and said filter, and a 
fourth conduit may be connected between said 
fresh-lubricant tank and an inlet port of the metering 
pump. A one-way check valve may be provided in 
said fourth conduit. The cleaning fluidmay be air, 
said source of cleaning fluid a source of com- 
pressed air, said metering pump an air-driven me- 
tering pump and a fifth conduit may be connected 
between said source of compressed air and a drive 
port of the metering pump. A third shut-off valve 
may be disposed in said fifth conduit. 

[0030] A us d-lubricant tank and a fresh-lubricant 
may both be connected to said second outlet of said fil- 
ter. 

[0031] Altematively. the used-lubricant tank may be 
connected to said second outlet of said filter, and said 
fresh-lubricant tank connected to said second inlet of 


sakj filter. 

[0032] A first valve may control the supply of cleaning 
fluid from a source of cleaning fluid to said second inlet, 
a second valve controlling the supply of used lubricant 

5 from said fitter to said used-lubricant tank, a third valve 
controlling the supply of fresh lubricant from said fresh- 
lubricant tankto said filter, a controller having a first state 
opening said first and second valves and closing said 
third valve, and a second state opening said third valve 

10 and closing said first and second valves. 

[0033] A fourth valve may control the supply of lubri- 
cant from said first'outlet to said machine and respon- 
sive to said controller, and wherein said controller in said 
first state closes said fourth valve, and said controller in 

^5 said second state opens said fourth valve. 

[0034] The machine nnay comprise an internal com- 
bustion engine having a fuel^ system, and said used-lu- 
bricant tank may have a discharge port discharging 
used lubricant to said fuel system. A fourth valve may 

20 control the supply of used lubricant from said discharge 
port to said fuel system. 

[0035] A first metering pump may have an inlet from 
said discharge port and an outlet to said fuel system, 
and a second metering pump may have an inlet from 

2S said fresh-lubricant tank and an outlet to said filter The 
. cleaning fluid may be air, said source of cleaning fluid a 
source of compressed air, said second inlet of said filter 
connected by a first conduit to said source of com- 
pressed air, said first valve in said first conduit, said first 

30 metering pump an air-driven metering pump having its 
inlet from said discharge port of said used-lubricant 
tank, its outlet to said fuel system, and a drive port con- 
nected by a second conduit to said source of com- 
pressed air, the system comprising afourth valve in said 

35 second conduit, and wherein said second metering 
pump is an air-driven metering pump having said its 
from said fresh-lubricant tank, its outlet to said filter, and 
a drive port connected by a third conduit to said source 
of compressed air, and said third valve is in said third 

40 : conduit. A fifth valve may control the supply of lubricant 
from said first outlet of said filter to said engine. Th fuel 
system may have a fuel tank, and the system may com- 
prise a controller having a first state opening said first 
and second valves and closing said third and fifth 

45 valves, and a second state opening said third valve and 
closing said first and second valves, and comprising a 
first level sensor in said used-lubricant tank, and a sec- 
ond level sensor in said fuel tank, and wherein said 
fourth valve is actuated by said controller responsive to 

50 said first and second level sensors. The engine may 
have an oil sump, and a third level sensor may be dis- 
posed in said oil sump, and wherein said third valve is 
actuated by said controller responsive to said third level 
sensor. 

55 [0036] In another preferred aspect of the invention, 
the system includes a combination comprising five 
valves comprising a first valve controlling the supply of 
cleaning fluid from said source of cleaning fluid to said 
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second inlet, a second valve controlling the supply of oil 
f ronn said first outlet to said engine, a third valve control- 
ling the supply of used oil from said filter to said used- 
oil tank^ a fourth valve controlling the supply of used oil 
from said used-oil tank to said fuel system, and a fifth 
valve controlling the supply of fresh oil from said fresh- 
oil tank to said fitter 

[0037] A central controller may have outputs to all five 
said valves. The engine may have an oil sump, said fuel 
system a fuel tank, and there may be a combination 
comprising three level sensors comprising a first level 
sensor in said used-oil tank, a second level sensor in 
said fuel tank, and a third level sensor in said oil sump, 
and wherein said controller has inputs from all three said 
level sensors. 

[0038] The engine may have an electronic control 
module, and said central controller an input from said 
electronic control module. 

[0039] The cleaning fluid may be air, and said source 
of cleaning fluid a source of compressed air. and where- 
in said central controller may have a plurality of user in- 
puts, including oil quality, filter type, and air pressure. 
[0040] The system may have a plurality of operational 
conditions, including: 

a) normal operation with said engine running, said 
second valve open, and said first, third, fourth, fifth 
valves closed; 

b) a backflush operation with said engine off. said 
first, third valves open, and said second, fourth, fifth 
valves closed; 

c) a refill operation with said engine off, said second, 
fifth valves open, and said first, third, fourth valves 
closed; and 

d) a discharge operation with said engine running, 
said second, fourth valves open, and said first,' third, 
fifth valves closed. 

[0041] In a further preferred aspect of the invention, 
the system has a dual compartment reservoir compris- 
ing a first compartment receiving and; storing used oil 
from the filter and a second compartment storing fresh 
oil and supplying same to said filter. 
[0042] The reservoir may have first and second inlets 
to said first and second compartments, respectively and 
first and second outlets from said first and second com- 
partments, respectively, said first inlet of said reservoir 
and said second outlet of said reservoir being connected 
to said filter. 

[0043] The first inlet of said reservoir and said second 
. outlet of said resen^oir may each communicate with said 
dirty side of said filter media element. 
[0044] The first inlet of said reservoir and said second 
outlet of said reservoir may each be connected to said 
second outlet of said filter. 

[0045] The second outlet of said filter may have a first 
branch conduit supplying used oil through a first valve 
to said first inlet of said reservoir, and a second branch 


conduit receiving fresh oil from said second outlet of said 
reservoir. 

[0046] A second vailve may control the supply of fresh 
oil from said second outlet of said resen^oir through sakl 
5 second branch conduit, said second valv being closed 
when said first valve is open, said first valve being 
closed when said second valve is open. The first outlet 
of said reservoir may supply used oil to said fuel system, 
and comprise a first metering pump controlling the sup- 
ply of said used oil from said first outlet of said reservoir 
to said fuel system, and wherein said second valve may 
comprise a second metering pump controlling the sup- 
ply of fresh oil from said second outlet of said reservoir 
through said second branch circuit. First and second 
one-way check valves may be disposed between said 
first and second outlets of said reservoir and said first 
and second metering pumps, respectively. 
[0047] The first inlet of said reservoir may communi- 
cate with said dirty side of said filter media element, and 
said second outlet of said reservoir with said clean side 
of said fitter media element. The first inlet of said reser- 
voir may be connected to said second outlet of said filter, 
and said second outlet of said reservoir to said second 
inlet of said filter. The second outlet of said filter may 
have a conduit supplying used oil through a first valve 
to said first inlet of said reservoir, and said second inlet 
of said filter may have a conduit receiving fresh oil 
through a second valve from said second outlet of said 
reservoir, said second valve being closed when said first 
valve is open, said first valve being closed when said 
second valve is open. The first outlet of said reservoir 
may supply used. oil to said fuel system, and comprise 
a first metering pump controlling the supply of said used 
oil from said first outlet of said resen/oir to said fuel sys- 
tem, and wherein said second valve may comprise a 
second metering pump controlling the supply of fresh oil 
from said second outlet of said reservoir to said second 
. inlet of said filter. 

[0048] The first compartment may be smaller than 
said second compartment and include a vent port for 
exhausting said cleaning fluid. 
[0049] - The fuel system may have a fuel tank and com- 
prise a first level sensor in said first compartment of said 
reservoir, a second level sensor in said fuel tank, and a 
metering pump responsive to both said first and second 
level sensors and supplying used oil from said first outlet 
of said' reservoir to said fuel system. 
[0050] The invention also extends to a method for 
cleaning a filter in a lubrication system for lubricating a 
machine, using a system according to the invention, the 
method involving: 

turning off said machine; 

closing a flowpath from said first outlet of said filter 
to said machine; 

opening a flowpath from said second outlet of said 
filter to a used-lubricant tank; 
opening a flowpath from said source of cleaning flu- 
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id to said second inlet of said filter; 

purging said fitter by baclcftushing same with said 

cleaning fluid; 

closing said flowpath from said source of cleaning 
fluid to said second inlet of said fitter; 
closing said flowpatli from said second outlet of said 
fitter to said used-lubricant tank; and 
opening a flowpath from a fresh-lubricant tank to 
said filter and replenishing said filter with fresh lu- 
bricant. 

[0051] The method preferably comprises, during said 
replenishing step, supplying fresh lubricant from said 
fresh-lubricant tank to saki dirty side of said filter media 
element. Preferably, during said replenishing step, fresh 
lubricant is supplied from said fresh-lubricant tank to 
said second outlet of said filter. 
[0052] The method may comprise, during said replen- 
ishing step, supplying said fresh lubricant from said 
fresh-lubricant tank to said clean side of said filter media 
element. Preferably, during said replenishing step, fresh 
lubricant is supplied from said fresh-lubricant tank to 
said second inlet of said filter. 
[0053] The method may be used for a machine com- 
prises an internal combustion engine having a fuel sys- 
tem. The method preferably comprising: 

after completion of said replenishing, closing said 
flowpath from said fresh-lubricant tank to said filter; 
opening said flowpath from said first outlet of said 
filter to said engine; 

opening a flowpath from said used-lubricant tank to 
said fuel system. 

[0054] The fuel system may have a fuel tank, and the 
method may comprise closing said flowpath between 
said used-lubricant tank and said fuel system, during 
running of said engine, in response to a given combina- 
tion, of conditions of fluid levels in both said used-lubri- 
cant tank and said fuel tank. 

[0055] The engine may have a lubricant sunnp, and 
the method may comprise opening sajd flowpath from 
said fresh-lubricant tank to said filter in response to a 
given condition of lubricant level in said sump, to provide 
make-up lubricant to replace lubricant consumed during 
engine operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] Fig. 1 is a schematic illustration of a lubrication 

system in accordance with the invention. 

[0057] Fig. 2 is like Fig. 1 and shows an operational 

mode. 

[0058] Fig. 3 is like Fig. 1 and shows another opera- 
tional mode. 

[0059] Fig. 4 is like Fig. 1 and shows another opera- 
tional mode. 

[0060] Fig. 5 is like Fig. 1 and shows another opera- 


tional mode. 

[0061] Fig. 6 is like Fig. 1 and shows an alternate em- 
bodiment. 

s DETAILED DESCRIPTION OF THE PREFERRED 
EMBODII^ENT 

[0062] Fig. 1 shows a lubrrcation system including a 
circulation system circulating lubricant, such as oil, to a 
machine 10, such as an internal combustion engine. A 
fitter 12 in the circulation system includes a fitter media 
element 13 filtering the oil. Filter 12 is like that shown in 
incorporated U.S. patents 5.462,679 and 5,779,900. 
and will be only briefly described. Fitter 12 has a first 
inlet 14 receiving oil from engine 10, a first outlet 16 re- 
turning oil back to engine 10, a second inlet 18 receiving 
a cleaning fiuid from a source 20 of cleaning fluid, such 
as compressed air from a cornpressed air tank, as in the 
noted incorporated patents, and a second outlet 22 ex- 
hausting the cleaning fiuid and used oil. Filter media el- 
ement 1 3 has a clean side 24 communicating with outlet 
16 and inlet 18, and has a dirty side 26 communicating 
with inlet 14 and outlet 22. Filter 12 is a cylindrical can- 
ister member having annular fitter media element 13 
therein. Incoming oil at 14 from the engine flows into the 
annular space between element 13 and the outer wall 
of cylindrical filter canister 12, and then flows radially 
inwardly through filter media element 1 3 into the hollow 
interior thereof, and then exits axially upwardly to outlet 
16 and returns to the engine, all as is standard and 
known in the prior art. The filter has a first flowpath 28 
therethrough from inlet 14 through filter media element 
13 in one direction to outlet 16. The filter has a second 
flowpath 30 therethrough from inlet 1 8 through filter me- 
dia element 1 3 in the opposite direction to outlet 22. 
Flowpaths 28 and 30 have common but opposite direc- 
tion portions 32, 34, respectively, through filter media 
element 13. The system described thus far is known in 
the prior art, for example as shown in the above incor- 
porated patents. 

[0063] A used-oil tank 36 is connected to filter outlet 
22 for storing used oil. Tank 36 has a vent port 38 for 
exhausting the cleaning fluid, which is particularly desir- 
able when the cleaning fiuid is air. Vent port 38 may in- 
clude a filter for filtering used oil entrained in the air ex- 
hausting from tank 36. Tank 36 is separate from the oil 
sump 40 of the engine. Tank 36 has a discharge port 42 
discharging used oil to the fuel tank 44 of the engine for 
combustion by the engine. Used oil is supplied from dis- 
charge port 42 through a metering pump 46 to fuel tank 
44. Metering pump 46 is preferably an air-driven piston 
pump because of its ready availability, and is driven by 
the source of compressed air 20, to be described. In an 
alternate embodiment, used oil from filter 1 2 at outlet 22 
is supplied to the fuel system, without a used-oi! tank 
36, for example by supplying the used oil to fuel tank 44, 
or to a fuel line, such as fuel line 45 to the engine or a 
return or recirculating fuel line. 
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[0064] The system includes a fresh-oil tank 48 sup- 
plying fresh oil to fitter 12. Fr sh-oil tank 48 supplies 
fresh oil to the dirty side 26 of filter media element 13. 
In an alternate embodiment, Fig. 6, to be described, 
fresh oil is supplied to the clean side 24 of fitter media 
lement 13. In Fig, 1, the fresh oil is supplied to filter 
outlet 22. A conduit 50 extends from outlet 22, and a 
shut-off valve 52 is provided in conduit 50. Fresh oil is 
supplied from fresh-oil tank 48 to conduit 50 at a location 
54 between outlet 22 and valve 52. The fresh oil is sup- 
plied from fresh-oil tank 48 through a metering pump 56 
to filter 1 2. Metering pump 56 is preferably an air-driven 
piston pump because of its ready availability, and is driv- 
en by the source of compressed air 20, to be described. 
In an alternate embodiment, the fresh-oil tank is elimi- 
nated, and instead the operator tops off oil sump 40 as 
needed, to supply fresh oil to the system. 
[0065] Used-oil tank 36 stores used oil therein. A con- 
duit 58 is connected between the source of cleaningfluid 
at compressed air tank 20 and filter inlet 18. A shut-off 
valve 60 is provided in conduit 58. A conduit 62 is con- 
nected between filter outlet 16 and engine 10. A shut- 
off valve 64 is provided in conduit 62. A central controller 
66 has a normal operation state, Fig. 2, closing valves 
52 and 60 and opening valve 64. Controller 66 has a 
backflusti cycle state, Fig. 3, closing valve 64 and open- 
ing valves 52 and 60. Metering pump 46 controls the 
supply of used oil from discharge port 42 of used-oil tank 
36 to fuel tank 44. Metering pump 46 is controlled by 
shut-off valve 68. A level sensor 70 is provided in used- 
oil tank 36, and a level sensor 72 is provided in fuel tank 
44. Controller 66 responds to level sensors 70 and 72 
for actuating shut-off valve 68 and metering pump 46. 
Metering pump 46 has an inlet port 74 and an outlet port 
76. Conduit 78 is connected between discharge port 42 
of used-oil tank 36 and inlet port 74 of metering pump 
46. Conduit 80 is connected between outlet port 76 of 
metering pump 46 and fuel tank' 44. A one-way check 
valve 82 is provided in conduit 78, perrhittihg flow from 
discharge port 42 to inlet 74. and blocking revei-se flow. 
Metering pump 46 has a drive port 84. Conduit 86 is con- 
nected between air tank 20 and drive port 84. Shut-off 
valve 68 is provided in conduit 86. Upon opening of 
valve 68, pressurized air is supplied from air tank 20 to 
pump 46 such that the latter expels used oil from inlet 
74 through outlet 76 and conduit 80 to fuel tank 44. 
[0066] Fresh-oil tank 48 supplies fresh oil to filter 1 2. 
Metering pump 56 has an inlet port 92, an outlet piort 94, 
and a drive port 96. Conduit 98 is connected between 
fresh-oil tank 48 and inlet port 92. A one-way check 
valve 1 00 is provided in conduit 98, permitting flow from 
fresh-oil tank 48 to inlet port 92. and blocking reverse 
flow. Conduit 102 is connected between outlet port 94 
and filter outlet 22 at location 54. Conduit 104 is con- 
nected between compressed air source 20 and drive 
port 96. Shut-off valve 106 is provided in conduit 104. 
When valve 106 is open, compressed air is supplied 
from air tank 20 to drive port 96, and pump 56 supplies 


fresh oil from inlet port 92 through outlet port 94 and 
conduit 102 to filter 12. 

[0067] Controller 66 has the noted backflush cycle 
state. Fig. 3, opening shut-off valves 60, 52, and closing 

s shut-off valves 64, 68, 1 06. Controller 66 has a filter refill 
or replenishment or replacement cycle, Fig. 4. closing 
shut-off valves 60, 52, 68, and opening shut-off valve 
106. An oil level sensor 112 is provided in oil sump 40 
of the engine. Controller 66 is responsive to oil level sen- 

10 sor 1 1 2 for changing between the noted states, to ena- 
ble oil replenishment. Oil sump 40 is connected to fitter 
inlet 14 by conduit 111. A one-way check' valve 113 is 
provided in conduit 111 , permitting oil flow from oil sump 
40 to filter inlet 14, and blocking reverse flow The clean 

^5 fresh oil from tank 48 supplied through pump 56 to filter 
port 22 thus flows radially inwardly through filter media 
element 13 and then througl? filter outlet 16 to the en- 
gine. 

[0068] Shut-off valve 64 controls the supply of oil from 

20 fitter outlet 16 to engine 10. Shut-off valve 64 is respon- 
sive to controller 66. In the operational state in Fig. 2, 
valve 64 is open. In the operational state in Fig. 3, valve 
64 is closed. In the operational state in Fig. 4, valve 64 
may be open or closed, the latter limiting the amount of 

25 oil replacement to the capacity of filter 1 2. In the dis- 
charge operatbnal state in Fig. 5, with used oil metered 
into fuel tank 44, valve 64 is open upon engine re-start. 
[0069] Controller 66 has inputs 114, 116, 118 from all 
three level sensors 112, 72, 70, reispectively, and has 

30 outputs 120, 122. 124, 126, 1 28 to all five shutoff valves 
68, 106, 52, 60, 64, respectively. Engine 10 has an elec- 
tronic control module 1 30, and controller 66 has an input 
132 from such electronic control module, for data input 
for determining frequency of the above noted cycles, in- 

35 eluding backflush, Fig. i3, replenishment, Fig! 4, and 
used oil metering into the fuel tank for combustion. Fig.. 
5, according to user or other dictated parameters such 
' as mileage, engine running time, or more accurately du- 
ty cycle, e.g. total engine revolutions, EPA (Environmen- 

40 tal Protection Agency) emission limits, fuel tank level 
and/or fuel flow rate, and/or in combination with other 
factors such as engine load, environment, temperature, 
elevation, etc., and in combination with various user in- 
puts 1 34, such as oil quality desired, filter type, air pres- 

45 sure, etc. 

[0070] In preferred form, a dual compartment reser- 
voir 1 36 is provided, including a first compartmerit 36 
receiving and storing used oil from filter 12, and a sec- 
ond larger compartment 48 storing and supplying fresh 

50 oil to filter 1 2. Reservoir 1 36 has inlets 1 38 and 1 40 to 
compartments 36 and 48, respectively. Reservoir 136 
has outlets 42 and 142 from compartments 36 and 48, 
respectively. Inlet 1 38 of reservoir 1 36 and outlet 142 of 
reservoir 136 are connected to filter 12. Inlet 138 and 

55 outlet 142 each communicate with dirty side 26 of fitter 
media element 13. Inlet 138 and outlet 142 are each 
connected to outlet 22 of fitter 12. Outlet 22 of Alter 12 
has a first branch conduit 1 44 supplying used oil through 
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valve 52 to inlet 138 of reservoir 136, and a second 
branch outlet 146 receiving fresh lubricant from outlet 
1 42 of reservoir 1 36. Valve 1 06 is closed when valve 52 
is OR n. Valve 52 is closed when valve 106 is open. 
[0071] The disclosed combination provides an in situ 

011 filter purge and oil replacement system for an internal 
combustion engine 10 having a fuel tank 44 and an oil 
sump 40. The purge system. Fig. 3, backflushes filter 

12 and supplies backflushed used oil from filter 12 to 
used-oil tank 36 separate from oil sump 40. The replace- 
ment systenn, Fig. 4. supplies fresh oil from a fresh-oil 
tank 48 to filter 12. The purge system and the replace- 
ment systenn are both connected to outlet 22 of filter 1 2. 
The noted shut-off valves and/or metering pumps pro- 
vide flow control devices in the systems. 

[0072] In the present system, a method is provided for 
cleaning a filter in a lubrication system and replenishing 
the lubricant, without removing the filter. The method in- 
volves: tuming off the machine, such as engine 10; clos- 
ing a flowpath, at valve 64, from outlet 16 of filter 12 to 
engine 10; opening a ftowpath, at valve 52, from outlet 
22 of filter 1 2 to used-oil tank 36; opening a flowpath, at 
valve 60, from the source of cleaning fluid at air tank 20 
to inlet 18 of fitter 12, and purging filter 1 2 by backflush- 
ing same with cleaning fluid such as air, upon comple- 
tion of the blackflushing, closing the flowpath, at valve 
60. from air tank 20 to inlet 18 of filter 12, and closing 
the flowpath, at valve 52, from outlet 22 of filter 12 to 
used-oil tank 36; opening a flowpath, at valve 106 and 
metering pump 56, from fresh-oil tank 48 to filter 1 2 and 
replenishing filter 12 with fresh oil. After completion of 
the replenishing, Fig. 4, the flowpath from fresh-oil tank 
48 to filter 1 2 is closed, and the flowpath from outlet 16 
of filter 1 2 to engine 10 is opened, and the flowpath from 
used-oil tank 36 to fuel tank 44 is opened, Fig. 5, and 
the engine is re-started. The flowpath between used-oil 
tank 36 and fuel tank 44 is normally closed. However, 
in response to a given combination of conditions of fluid 
levels in both used-oil tank 36 and fuel tank 44, such 
flowpath is opened. There is no need to open such flow- 
path if there is no used oil to be discharged. Further- 
more, such flowpath is not opened unless there is a suf- 
ficient amount of fuel in tank 44 to dilute the metered 
amount of uised oil to an ecologically acceptable level 
and for combustion by engine 10. The flowpath from 
fresh-oil tank 48 to filter 12 is opened in response to a 
given low level conditbn of oil in sump 40. to provide 
make-up oil to replace oil consumed during engine op- 
eration. The flowpath from fresh-oil tank 48 to filter 12 
is also opened to refill the filter after backwashing. 
[0073] In Fig. 6. fresh-lubricant tank 48 supplies fresh 
lubricant through conduit 98, pump 56, and conduit 103 
to the clean side 24 of filter media element 1 3. The fresh 
lubricant is supplied to filter inlet 18 through the inlet 
conduit at a location 1 05 between filter inlet 1 8 and shut- 
off valve 60. 

[0074] Soft contaminants, such as sludge, are difficult 
to remove from cleanable oil filters. The present inven- 


tion enables in combination cleaning fluids that partly 
break down and then flush the sludge out of the filter 
media element. Fluids that contain r latively high con- 
centrations of dispersants and detergents, such as new 

s engin oil, can be combined with air during the back- 
flushing process to soften and remove the soft, tacky 
contaminants. The sludge, new oil, and air are all 
drained from the filter through drain port 22. Sludge is a 
problem in applications of severe duty and in engines 

10 that idle for extended periods of time. Sludge forms as 
dispersants in the oil additive package break down, al- 
lowing soot to agglomerate. The filter becomes coated 
with sludge and plugs in a short period of time. It is pre- 
ferred that in the cleaning backflushing process, the air 

IS be supplemented with dispersants and/or detergents. 
By introducing a cleaning solvent before or during the 
air backflush process, the sludge can be partly dissolved 
and then more easily flushed from the filter media ele- 
ment. 

20 [0075] In one operational mode of Figure 6. a cleaning 
fluid namely fresh oil through conduit 103, is combined 
with the air from source 20 and introduced through inlet 
18. The foaming mixture of air and new oil passes from 
the clean side 24 of the filter media element 1 3 through 

25 the filter media element as shown at arrow 30 and then 
out through outlet 22. It is preferred that enough clean- 
ing fluid be used to ensure that the sludge breaks down 
to a point that it can be removed from the filter media 
element and flushed out the drain outlet 22. The engine 

30 oil sump 40 can also be filled with clean oil through the 
filter inlet 1 8. By leaving filter outlet 22 open during such 
engine oil sump filling operation, a small fraction of clean 
oil will flow back through the filter media element as 
shown at arrow 30 and out the drain outlet 22. This helps 

3S to remove any remaining sludge. 

[0076] In a further embodiment in the self cleaning oil 
filter and oil replenishment system shown in Fig. 6, clean 
new oil is added to filter 1 2 at inlet 1 8 after backwashing 
and cleaning the filter with air. The new oil refills filter 1 2 

40 and sirnultaneously backwashes the filter with new oil. 
The dispersants in the new oil help remove sludge from 
the filter. During refilling operations, oil drain valve 52 
may either be opened temporarily, to remove some of 
the new oil with contaminant backwash ed off of filter me- 

45 dia element 13. or left closed, so as not to waste new 
oil. In the latter case, the additives in the oil assist in 
redispersal of the sludge so that it does not replug the 
filter. 

[0077] It is recognized that various equivalents, alter- 
50 natives and modifications are possible within the scope 
of the appended claims. 


Claims 

55 

1. A lubrication system comprising a circulation sys- 
tem circulating lubricant to a machine, a filter in said 
circulation system and including a filter media ele- 
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ment filtering said lubricant, said filter having a first 
inlet receiving lubricant from said machine, said fil- 
ter having a first outlet returning lubricant to said 
machine, said filter having a second inlet receiving 
acleaningfluidfromasourceof cleaning fluid, said s 
filter having a second outlet exhausting said clean- 
ing fluid and used lubricant, said filter media ele- 
rheht having a clean side communicating with said 
first outlet and said second inlet, said filter media 
element having a dirty side communicating with io 
said first inlet and said second outlet, said filter hav- 
ing a first flowpath therethrough from said first inlet 
through said filter media element in one direction to 
said first outlet, said filter having a second fiowpath 
therethrough from said second inlet through said fil- 
ter media element in the opposite direction to said 
' second outlet, said first and second fiowpaths hav- 
ing common but opposite direction portions through 
said filter media element, and a used-lubricant tank 
connected to said second outlet for storing used lu- 20 
bricant. 

2. A lubrication system comprising a circulation sys- 
tem circulating lubricant to a machine, a filter in said 
circulation system and including a filter media ele- 25 
ment filtering said lubricant, said filter having a first 
inlet receiving lubricant from said machine, said fil- 
ter having a first outlet returning lubricant to said 
machine, said filter having a second inlet receiving 

a cleaning fiuid from a source of cleaning fiuid, said 30 
filter having a second outlet exhausting said clean- 
ing fluid and used lubricant, said filter nnedia ele- 
ment having a clean side communicating with said 
' first outlet and said second inlet, said filter media 
element having a dirty side communicating with 35 
said first inlet and said second outlet, said filter hav- 
ing a first fiowpath therethrough from said first inlet 
through said fitter media element in one direction to 
said first outlet, said filter having a second flowpath 
therethrough from said second inlet through said fil- ^0 
> ter media element in the opposite direction to said 
second outlet, said first and second fiowpaths hav- 
ing common but opposite direction portions through 
said filter media element, a fresh-lubricant tank sup- 
plying fresh lubricant to said filter. ^ 

3. A lubrication system comprising a circulation sys- 
tem circulating lubricant to a machine, a filter in said 

. circulation system and including a filter media ele- 
ment filtering sakJ lubricant, said fitter having a first 50 

• ' inlet receiving lubricant from said nrachine, said fil- 
ter having a first outlet returning lubricant to said 
machine, said filter having a second inlet receiving 
a cleaning fiuid from a source of cleaning fiuid, said 
filter having a second outlet exhausting said clean- 55 
ing fluid and used lubricant, said fitter media ele- 
ment having a clean side communicating with said 
. first outlet and said second inlet, said fitter media 


element having a dirty side communicating with 
said first inlet and said second outlet, said filter hav- 
ing a first flowpath therethrough from said first inlet 
through said filter media element in one direction to 
said first outlet, said filter having a second flowpath 
therethrough from said second inlet through said fil- 
ter media element in the opposite direction to said 
second outlet, said first and second fiowpaths hav- 
ing common but opposite direction portions through 
said filter media element, a used-lubricant tank for 
storing used lubricant therein, a first conduit con- 
nected between said source of cleaning fluid and 
said second inlet, a second conduit connected be- 
tween said second outlet and said used-lubricant 
tank, a first shut-off valve in said first conduit, a sec- 
ond shut-off valve in said second conduit. 

4. A lubrication system comprising a circulation sys- 
tem circulating lubricant to a machine, a filter in said 
circulation system and including a filter media ele- 
ment filtering said lubricant, said filter having a first 
inlet receiving lubricant from said machine, said fil- 
ter having a first outlet returning lubricant to said 
machine, said filter having a second inlet receiving 
a cleaning fiuid from a source of cleaning fluid, said 
fitter having a second outlet exhausting said clean- 
ing fluid and used lubricant, said filter media ele- 
ment having a clean side communicating with said 
first outlet and said second inlet, said filter media 
element having a dirty side communicating with 
said first inlet and said second outlet, said filter hav- 
ing a first flowpath therethrough from said first inlet 
through said filter media element in one direction to 
said first outlet, said filter having a second flowpath 
therethrough from said second inlet through said fil- 
ter media element in the opposite direction to said- 
second outlet, said first and second fiowpaths hav- 
ing common but opposite direction portions through 
said filter media element, a fresh-lubricant tank sup- 
plying fresh lubricant to said filter, a first conduit con- 
nected between said source of cleaning fluid and 
said second inlet, a second conduit connected to 
said second outlet, a first shut-off valve in said first 
conduit, a second shut-off valve in said second con- 
duit. 

5. A lubrication system comprising a circulation sys- 
tem circulating lubricant to a machine, a filter in said 
circulation system and including a filter media ele- 
ment filtering said lubricant, said filter having a first 
inlet receiving lubricant from said machine, said fil- 
ter having a first outlet returning lubricant to said 
machine, said filter having a second inlet receiving 
a cleaning fluid from a source of cleaning fiuid, said 
filter having a second outlet exhausting said clean- 
ing fiuid and used lubricant, said filter having a first 
fiowpath therethrough from said first inlet through 
saidfilter media element in one direction to said first 
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outlet, said filter having a second flowpath ther - 
through from said second inlet through said filter 
media lement in the opposite direction to said sec- 
ond outlet, said first and second flowpaths having 
common but opposite direction portions through 
said filter media element, a used-lubricant tank re- 
ceiving and storing used lubricant from said filter, 
and a fresh-lubricant tank supplying fresh lubricant 
to said filter. 

A lubrication system comprising a circulation sys- 
tem circulating lubricating oil to an internal combus- 
tion engine, said engine having a fuel system, a filter 
in said circulation system and including a filter me- 
dia element filtering said oil. said filter having a first 
inlet receiving oil from said engine, said filter having 
a first outlet retuming oil to said engine, said filter 
having a second inlet receiving a cleaning fluid from 
a source of cleaning fluid, said filter having a second 
outlet exhausting said cleaning fluid and used oil, 
said fitter media element having a clean side com- 
municating with said first outlet and said second in- 
let, said filter media element having a dirty side 
communicating with said first inlet and said second 
outlet, said filter having a first flowpath therethrough 
from said first inlet through said filter media element 
In one direction to said first outlet, said filter having 
a second flowpath therethrough from said second 
inlet through said filter media element In the oppo- 
site direction to said second outlet, said first and 
second flowpaths having common but opposite di- 
rection portions through said filter media element, 
a used-oil tank receiving and storing used oil from 
said filter and supplying said used oil to said fuel 
system, a fresh-oil tank supplying fresh oil to said 
fitter, a combination comprising five valves compris- 
ing a first valve controlling the supply of cleaning 
fluid from said source of cleaning fluid to said sec- 
ond Inlet, a second valve controlling the supply of 
oil from said first outlet to said engine, a third valve 
controlling the supply of used oil from said filter to 
said used-oil tank, a fourth valve controlling the sup- 
ply of used oil from said used-oil tank to said fuel 
system, a fifth valve controlling the supply of fresh 
oil from said fresh-oil tank to said filter. 

A lubrication system comprising a circulation sys- 
tem circulating lubricating oil to an internal combus- 
tion engine, said engine having a fuel system, a filter 
In said circulation system and Including a filter me- 
dia elennent filtering said oil, said filter having a first 
inlet receiving oil from said engine, said filter having 
a first outlet retuming oil to said engine, said filter 
having a second inlet receiving a cleaning fluid from 
a source of cleaning fluid, said filter having a second 
outlet xhausting said cleaning fluid and used oil, 
said fitter media element having a clean side com- 
municating with said first outlet and said second in- 


let, said filter media element having a dirty side 
communicating with said first inlet and said second 
outlet, said filter having a first flowpath therethrough 
from said first inlet through said fitter media element 

s in one direction to said first outlet, said filter having 
a second flowpath ther through from said second 
Inlet through said filter media element in the oppo- 
site direction to said second outlet, said first and 
second flowpaths having common but opposite di- 

fo rection portions through said fitter media element, 
a duel compartment resen/oir comprising a first 
compartment receiving and storing used oil from 
said filter, and a second compartment storing fresh 
oil and supplying same to said filter. 

15 

8. A combination In situ oil filter purge and oil replace- 
ment system for an lnterr|al combustion engine hav- 
ing a fuel system and an oil sump, comprising a 
purge system backflushing said filter and supplying 

20 backflushed used oil from said filter to a used-oil 
tank separate from said oil sump. 

9. A combination in situ oil filter purge and oil replace- 
ment system for an Intemal combustion engine hav- 

25 ing a fuel system, comprising a purge system back- 
flushing said filter and supplying backflushed used 
oil from said fitter to said fuel system, and a replace- 
ment system supplying fresh oil from a fresh-oil tank 
to said filter. 

30 

1 0. A methcxJ for cleaning a filter In a lubrication system 
and replenishing lubricant, without removing said 
filter, said lubrication system comprising a circula- 
tion system circulating lubricant to a machine, a fil- 

35 ter in said circulation system and including a filter 
media element filtering said lubricant, said fitter hav- ^ 
Ing a first inlet receiving lubricant from said ma- 
chine, said filter having a first outlet returning lubri- 
cant to said machine, said filter having a second in- 

40 let receiving a cleaning fluid from a source of clean- 
ing fluid, said filter having a second outlet exhaust- 
ing said cleaning fluid and used lubricant, said filter 
media element having a clean side communicating 
with said first outlet and said second inlet, said fitter 

^ media element having a dirty side communicating 
with said first inlet and said second outlet, said filter 
having a first flowpath therethrough from said first 
inlet through said filter media element in one direc- 
tion to said first outlet, said filter having a second 

50 flowpath therethrough from said second inlet 
through said filter media element In the opposite di- 
rection to said second outlet, said first and second 
flowpaths having common but opposite direction 
portions through said filter media element, 

55 

said method comprising: 
turning off said machine; 
closing a flowpath from said first outlet of said 
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filter to said machine; 

opening a flowpath from said second outlet of 
said filter to a used-lubricant tank; 
opening a flowpath from said source of cleaning 
fluid to said second inlet of said fitter; s 
purging said filter by backflushing same with 
said cleaning fluid; 

closing said flowpath from said source of clean- 
ing fluid to said second inlet of said filter; 
closing said flowpath from said second outlet io 
of said fitter to said used-lubricant tank; 
opening a flowpath from a fresh-lubricant tank 
to said fitter and replenishing said filter with 
fresh lubricant. 
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